Figures S1 to S9 The wt and ∆rnc B128 strains were grown in BHI + SVF medium at 37°C. The absorbance at 600nm (A 600nm ) was measured at different time points. The doubling times were estimated to be 2.7 h for the wt (blue curve) and 3h for ∆rnc (red curve).
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The 23S-5S rRNA operons and the 16S rRNA genes (denoted as gray arrows) lie far apart. While the closest 16S and 23S genes are separated by ~123,600 bp, the two other copies are more distant and in opposite orientations. In this manuscript (Fig.6, Fig. S6 and Fig. S8C ), the 23S-5S copy located downstream position 400kb will be named 'rrn1', wheras the other copy will be named 'rrn2'.
Supplementary figures Fig. S1C: Transcriptional start sites (TSS) of the 23S-5S rRNA precursor and of the cis-encoded antisense RNA (asRNA).
The screenshots of RNA-seq data from IGB show the cDNA coverage plots for the forward (top) and reverse (bottom) strands above the rRNA leader region of the 23S-5S operon. The blue and red bars correspond to wild-type and ∆rnc libraries, respectively. The TATAAT promoter sequences and the TSS (« +1 ») of the 23S-5S precursor and of the asRNA are indicated. The green arrows indicate two RNase III cleavages that are described in Fig. 8 . The B128 ∆rnc strain was transformed with the pILL2157-rnc plasmid in which the rnc ORF was cloned downstream a ureI-derived promoter (22). As a control, the strain was also transformed with the empty pILL2157 plasmid. RNA was extracted from B128 wt, ∆rnc and pILL2157 containing ∆rnc strains. Eight µg of total RNA were separated on a 1% agarose gel and stained with ethidium bromide. The mature 23S and 16S rRNAs and the p1 and p2 rRNA precursors are indicated. The membrane shown in Fig. 1B was re-probed with an oligonucleotide (b*) that covers the 18 nts upstream of the 23S mature terminus and the first 3 nts of the mature sequence (nt 356-376 from the +1). Symbols are as in Fig. 1A . The p2 precursor, which was revealed with the probe 'c', was not detected with the probe b*. Instead, a precursor (depicted by an asterisk) that is larger and less abundant was observed. This species was also detected with the upstream probe 'b' (Fig. 1B) . These results indicate that the p2 precursor starts after nt 356. Primer extension identified possible 5' ends at positions 367-369 and 374 ( Fig. 2A) . The green arrows indicate the RNase III cleavage sites upstream of mature 5S rRNA. The cleavage located 4 nt upstream of the mature 5' end ('M') was confirmed by primer extension ( Fig. 2A , primer 'c'). Symbols are in Fig. S1C . RNA extracted from wt and ∆rnc polysome profiles (Fig. 4A ) were separated on a denaturing 8% polyacrylamide gel and analyzed by Northern blot. The probe 'c' (see Fig.  1A ) was used to reveal 5S rRNA. The fraction samples are the same than the ones used in Fig. 4 . However, in this experiment, equal volumes (instead of equal amount of total RNA) were loaded on the gel. The low signal observed for the second fraction of the 50S peak is due to a lower recovery of RNA. The first lanes of each panel (« E ») correspond to the extract before fractionation on sucrose gradient. The top of the gradient and the 30S, 50S, 70S and polysomes are indicated. The main species detected in both strains corresponds to the 5S mature form (« M »). Larger 5S precursors (p5S) that accumulate in the ∆rnc strain are indicated. The M+4 and M+1/+2 species correspond to 5S precursors containing either 4 or 1 and 2 additional nt at the 5' end in wt and ∆rnc strains, respectively (see Fig. 2A primer 'c'). The B128 ∆rnc strains transformed either with the pILL2157-rnc (lane 1) or pILL2157 (lane 2) plasmid were grown in BHI + SVF + chloramphenicol medium until A 600nm reached ~1. Total RNA was extracted and analyzed as in Fig.5 . The membrane was hybridized with the asRNA probe (used also for Northern in Fig. 5, 6 , 7, S5C and S8C) and then with the asRNA-5' probe, which is complementary to the first 20 nt of the transcript. The location of the two probes (blue and orange small boxes) is indicated. A 5S probe was used to control the loading. Three main transcripts of ~175, 130 and 70 nt (depicted as horizontal arrows) are detected at low levels in the ∆rnc complemented strain (lane 1), as observed for the B128 wt strain (see Fig. 5 ). In contrast, the ~175 and 130 nt transcripts accumulate in absence of RNase III (lane 2). All these transcripts are detected by the asRNA-5' probe, indicating that they start at the TSS of the asRNA. The first 300 nt of the 23S-5S rRNA leader from B128 strain was used to retrieve homologous sequences using BlastN. Multiple alignment of leader sequences from diverse H. pylori strains was computed using MultAlin (1). "+1" corresponds to the transcription start site of the primary transcript. The asRNA promoter is highlighted within a box. Fully, partially and poorly conserved nucleotides are indicated in red, blue and black, respectively. RNA was extracted from B128 and X47-2AL strains and their ∆rnc derivatives. Two independent ∆rnc X47-2AL clones were used (∆rnc1 and ∆rnc2). Northern blot analysis was performed as described in Fig. 5 . The vertical line means that lanes from the same gel have been brought together at this position.
Fig S6 :
The single point mutation in the rrn1 promoter impairs transcription.
A. The rrn1 and rrn2 are arbitrary names for the two 23S-5S operons (see Fig.S1A ).
B.Total RNA extracted from BC36 and BC41 strains were separated on an 1% agarose gel and stained with ethidium bromide. In the BC36∆rnc strain, the large p1 and p2 rRNA precursors accumulate, as observed for a B128∆rnc strain (see Fig. 1B ). In the BC41∆rnc strain, the p1 precursor is no more visible, indicating that the mutation of the rrn1 promoter inhibits transcription. Instead, a truncated precursor form (p1∆) that is transcribed from the rrn2 promoter, accumulates. This species lacks the 190 nt corresponding to the deletion that removes both the promoter and the first 160 nt of the asRNA sequence. The amount of the p2 precursor is not affected in the BC41∆rnc strain, indicating that its production is not dependent on the cis-encoded asRNA.
C. The membrane used in Fig. 6 has been hybridized with the probe 'a' to verify the absence of transcription from the mutated rrn1 promoter. The position of the probe is shown by a small black box in (A). In strain BC36 rnc + , two main transcripts of ~ 280 and ~210 nt are detected (lane 1). In the ∆rnc background, the 280 nt transcript is no more visible but larger species of ~300 and ~350 nt accumulate (lane 3). In the BC41 strain, no transcript is visible in the rnc + background (lane 2) whereas a faint signal is observed in the ∆rnc background (lane 4) indicating that the transcription from the rrn1 locus is severely but not completely inhibited. A. The 5' end-labeled asRNA was incubated without (lanes '-') or with (lanes '+') an excess of unlabeled rRNA precursor (p280) and subjected to enzymatic (T1 and TA) or lead (Pb 2+ ) hydrolysis. For lead-induced cleavage, complex formation was performed at 37°C for 10-60 minutes. 'Ctl' lane: asRNA alone; 'N' lane: alkaline hydrolysis; 'G' lane: T1 digestion under denaturating conditions; lanes 'T1' and 'TA': digestion under native conditions. RNase T1 and TA cleave single-stranded RNA after guanosine and adenosine residues, respectively. Positions with increased reactivity are indicated on the right of the gel. B. Reciprocal experiment of (A). The rRNA precursor (p280) was 5' end-labeled and incubated without or with an excess of unlabeled asRNA. 13 The secondary structure was predicted using Mfold, in agreement with the experimental data obtained by enzymatic footprinting, and visualized with the VARNA applet (1). The 'g' in lower-case letters correspond to guanine cleaved by RNase T1 in Fig. S7A . The B128 strains transformed with either the asRNA overexpressing vector (pILL-asRNA) or the control vector (pILL) were grown in BHI + SVF + chloramphenicol medium at 37°C. Total RNA was extracted and 0.4 µg was separated on an 1% agarose gel and stained with ethidium bromide. The different panels correspond to RNA samples derived from independent experiments. The A 600nm of the culture at which RNA was extracted is indicated below the gels. The 23S and 16S rRNAs are indicated. B128 wt and ∆rnc strains transformed with either the asRNA overexpressing vector (pILLasRNA) or the empty plasmid (pILL) were grown in BHI + SVF + chloramphenicol medium at 37°C until an A 600nm of ~0.75 -1.0. Total RNA was extracted and subjected to primer extension analysis as in Fig. 2 . The dotted vertical line indicates different exposition times of the same gel. The location of the primers used is shown on the map of the the 23S rRNA leader region. A strong signal at position 166-167 (indicated by an asterisk) observed with the primer 'h' is likely due to the arrest of the RT enzyme by the duplex. Indeed, this stop increases when the asRNA is overexpressed and is enhanced in the ∆rnc strain. The other arrows indicate RT stops that are significantly increased when the asRNA is overexpressed and which are absent in the ∆rnc strain. These stops may correspond to RNase III cleavages induced by the asRNA. The cleavages at positions 106 and 161 producing the p75 and p122 precursor fragments (see Fig. 8 ) are indicated. The cleavage at nt 106 results in a shift of the RNAseq reads (Fig. S1C) . A shift 2 nt upstream is also observed on the other strand and likely corresponds to the cleavage of the asRNA leading to the 70 nt product. 16 The B128 wt and ∆rnc strains transformed with either the asRNA overexpressing vector (pILL-asRNA) or the empty plasmid (pILL) were grown in BHI + SVF + chloramphenicol medium at 37°C until an A 600nm of ~0.8 -0.9. Total RNA was extracted and analyzed by Northern blot as in Fig. 5 . The precursor specific probes 'a' and 'h', which are located at different positions of the leader region (see panel S8C) revealed the asRNA-induced p75 and p122 products, respectively. These products were absent in the ∆rnc strain indicating that they are generated by RNase III. The saturated pixels are highlighted in red. The vertical lines mean that the lanes from the same gel were brought together at this position. The strains B∆23S-5S-29 ('wt') and B∆23S-5S-30 ('∆as') were grown in BHI + SVF medium at 37°C. The '∆as' strain contains a point mutation in the asRNA promoter that inhibits its transcription (see Fig. S8C ). No significant difference in the growth rate was observed whether the strain expresses the asRNA ('wt', green curve) or not ('∆as', pink curve). Total RNA from strains B∆23S-5S-29 ('wt') and B∆23S-5S-30 ('∆as') was extracted and 0.4 µg was separated on an 1% agarose gel and stained with ethidium bromide. The different panels correspond to RNA samples derived from independent experiments. The A 600nm of the culture at which RNA was extracted is indicated below the gels. The 23S and 16S rRNAs are indicated. Figure S9 : The absence of asRNA does not affect the growth rate nor the amount of mature 23S rRNA.
